Relationship of (8-lysine) vasopressin receptor transition to receptor functional properties in a pig kidney cell line (LLC-PK1).
In intact LLC-PK1 cells, occupancy of vasopressin receptors (Roy, C., and Ausiello, D. A. (1981) J. Biol. Chem. 256, 3415-3522) correlated with cell cAMP production. This relationship was observed as a function of hormone dose, incubation time, and changes in receptor affinity. However, the rate of cAMP production diminished with time in intact cells exposed to high hormone concentrations, even in the presence of a phosphodiesterase inhibitor. A rapid desensitization of adenylate cyclase activity was observed in minutes upon treatment of intact cells with high hormonal concentrations. Desensitization was dose- and time-dependent. Hypertonic sodium chloride, which increased hormonal binding and cell cAMP production, prevented desensitization. The acute decrease in hormone-stimulated adenylate cyclase activity correlated with increased occupancy of low affinity binding sites. EDTA-suspended cells, which have a homogeneous population of binding sites, did not demonstrate desensitization. A proposal is made as to the consequences of this phenomenon at physiological concentrations of vasopressin.